Optimized PEF treatment for antioxidant polypeptides with MW 10-30 kDa and preliminary analysis of structure change.
Antioxidant polypeptides of molecular weight (MW) ranging from 10 to 30 kDa were produced from egg-white protein powder by enzyme hydrolysis and ultrafiltration (UF). Ferric reducing antioxidant potential (FRAP) value (mmol Fe(2+)/g) was used to evaluate the antioxidant activity. One-factor-at-a-time (OFAT) tests and Box-Behnken design (BBD) of response surface methodology (RSM) were used to investigate the effect of pulsed electric field (PEF) treatment parameters on antioxidant activity of polypeptides. The optimal conditions were as follows: concentration 8 mg/mL, electric field intensity 10 kV/cm, and pulse frequency 2000 Hz, under which, the FRAP value increased 44.23%, compared to the antioxidant activity of the polypeptides without PEF treatment. Both near-infrared spectroscopy (NIR) and mid-infrared spectroscopy (MIR) were used to analyze the change of functional groups.